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OSNOVNI POJMOVI

Sustav je izdvojeni dio stvarnog (realnog) svijeta koji je predmet promatranja |
analize. Sastoji se od viSe dijelova (komponenti, elemenata) povezanih u
svrsishodnu cjelinu, koji se mogu razluciti i sposobni su medusobno djelovati.

Stanje sustava u odredenom vremenskom presjeku odredeno je stanjem svih
komponenti sustava u istom vremenskom presjeku.

Prometni sustav je skup elemenata tehniCke, tehnoloske, organizacijske, ekonomske
| pravne naravi Ciji je cilj prijevoz ljudi i dobara, prijenos energije i vijesti, te reguliranje
njihova toka na odredenom podrucju.

Upravljanje sustavom je opci cilj kojem se tezi i zbog kojeg se sustavi izuCavaju.
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OSNOVNI POJMOVI

Prometna infrastruktura je cjelokupnost gradevinskih objekata i ostalih tehniCkih
uredaja koji sudjeluju u prijevozu putnika i tereta, te prijenosu energije i vijesti.

U nekim se prometnim granama izgraduju samo pocetne i zavrsne toCke, dok u
drugim cijeli pravci kretanja.
- visoke investicije ( nedjeljivost prometne infrastrukture )

- veliCina kapaciteta prometne infrastrukture

- dimenzioniranje prometne infrastrukture ( sukladno oCekivanoj potrebi).

Potreba za prometom proizasla je iz potreba za organiziranjem svakodnevnih
aktivnosti, za snabdijevanjem gradova i naselja.
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OSNOVNI POJMOVI

Prometna potraznja je potreba za prijevozom u odredeno vrijeme i na odredenoj
relaciji.

Promet ostvaruje specificnu drustvenu, politiCku, socijalnu i druge uloge, ali je
ekonomska uloga najnaglasenija:

» promet je gospodarska djelatnost pa treba funkcionirati prema ekonomskim
nacCelima

« uloga prometa u tijeku svih gospodarskih procesa je nezamjenjiva

* logistiCka uloga prometa podlijeze nacCelima odrzivosti.

O kvaliteti prometa ovisi i kvaliteta finalnog proizvoda, a o cijeni prometne usluge
cijena proizvoda na trzistu.

Povijest razvitka ljudskog drustva istodobno je i povijest gospodarstvenog razvitka,
a povijest gospodarstvenog razvitka je povijest razvitka prometa!!!
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OSNOVNI POJMOVI

Razvoj prometnog sustava ima dva suprotstavljena cilja:
1. visoka razina mobilnosti i dostupnosti,
2. minimizacija negativnih uCinaka sustava.

Najizrazeniji direktni negativni utjecaji su:

» zagadenje zraka i vode,

* buka, vibracije,

* potrosSnja goriva,

e Zauzimanje prostora,

* izvanredni dogadaiji (prometne nezgode sa svojim ekonomskim i
ekoloSkim posljedicama),

* prometne guzve,

* gubitci vremena i dr.
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OSNOVNI POJMOVI

Eksterni troSkovi prometa se u Europskoj uniji procjenjuju u iznosu od 8%
bruto domaceg proizvoda, pri ¢emu je cestovni promet odgovoran za 90%
ukupnih eksternih troSkova.

Razrjesenje razvojne dileme prometnog sustava trazi se u

KONCEPCIJI ODRZIVOG RAZVOJA = OPTIMIRANJU SUSTAVA.

Bearabie Equitable

Environment

\ Viabte Economic

“
",
"

lzvor:
http://en.wikipedia.org/wiki/Sustainable_development

SIMULACIJE PROMETA U GRADSKOJ MREZI  www.gfos.hr



!F GRADEVINSKI FAKULTET OSIJEK

FACULTY OF CIVIL ENGINEERING PREDAVANJA

OSNOVNI POJMOVI
Zasto prometne simulacije?

Simulacije se koriste:

- kada je optimiranje realnog (stvarnog) sustava nemoguce,
nedostupno, opasno, skupo ili previse kompleksno,

- kod analize varijantnih rjeSenja planiranih objekata u
projektnoj fazi,

- optimiranje projektnih elemenata (tip i oblik raskrizja, Sirina
trakova, oblikovni elementi)

- analiza i optimiranje razliCitih prometnih regulacija,

- analiza buducih stanja sustava — npr. povecanje prometnog
opterecenja,

- analiza sustava u uvjetima izvanrednih situacija, evakuacije,
radova na cesti, prometnih nezgoda i dr.
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OSNOVNI POJMOVI

STVARNI (REALNI) SUSTAV

MODEL SUSTAVA

SIMULACIJE MODELA
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OSNOVNI POJMOVI

Stvarni sustav_(postojeci ili projektirani) opisuje se modelom.
Stanje sustava predstavljeno je stanjem modela koje je
odredeno varijablama stanja. Model reprezentira sustav sa

zeljenom razinom aproksimacije.

Nakon sto je izraden model, pristupa se samom simuliranju
koje se odvija najcesce raCunalno, pokretanjem posebnog
programa - simulatora. Rad simulatora je upravljan modelom.

|lzvodenjem simulacije dobivaju se razliCiti izlazni podatci ko
se mogu analizirati, usporedivati i upotrijebiti u razne svrhe.
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OSNOVNI POJMOVI

Simulacija je eksperimentalna metoda koja omogucuje
proucCavanje stvarnog procesa pomocu hjegovog modela na
racunalu.

Ova metoda se moze upotrebljavati u najrazliCitijim granama
znanosti - drustvenih i prirodnih, tehnickih.
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RAZVOJ MODELA

|lzrada modela i simulacije kao analitiCki alat pocCinju se
razvijati Cetrdesetih godina proslog stoljeca. Veliko ubrzanje
razvoja matematiCkog modeliranja deSava se u korak sa
ubrzanom kompjuterizacijom i mogucnostima rjesavanja
velikog sustava jednadzbi u realnom vremenu.

Sezdesetih godina se uvode inovacije u programiranju,
teorija vjerojatnoce i slozenije rekurzivne formule i od tada
rezultati modeliranja postaju usporedivi sa izmjerenim
podatcima u realnim uvjetima.
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RAZVOJ MODELA FORMULACIJA PROBLEMA €«

v

PRIKUPLJANJE PODATAKA O STVARNOM
SUSTAVU

v

STVARANJE KONCEPCIJSKOG MODELA

¢ ne

OCJENA VALIDNOSTI MODELA

Y da

PROGRAMIRANJE MODELA

v

OCJENA VALIDNOSTI PROGRAM. MODELA

l'da

PROJEKTIRANJE EKSPERIMENTA - SIMULACIJA

v

ANALIZA REZULTATA SIMULACIJA
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SIMULACIJE PROMETA U GRADSKOJ MREZI  www.gfos.hr



! = GRADEVINSKI FAKULTET OSIJEK

FACULTY OF CIVIL ENGINEERING PREDAVANJA

SIMULACLIA

anice stvarnog sustava

Stvarni prometni
sustav koji
promatramo

ulazni podatci iz
stvarnog okruzenja
sluc¢ajni, nepredvidivi
podatci (stohasticni)

STVARNI SUSTAV U NARAVI

Model sustava koji
promatramo

ulazni podatci
modela — pseudo »

slu¢ajni podatci SIMULIRANI SUSTAV
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PREDAVANJA
SIMULACUA
REALNI SUSTAV MODEL SIMULACIJA
Eksperimentiranje na Ispitivanje valjanosti Eksperimentiranje na
realnom sustavu modela modelu uz razlicite uvjete
Ulazni podaci
-
o
- -»  Program ---+» Racunalo
..‘_
vy oy
Izlazni podaci
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SIMULACLJA PROMETNOG SUSTAVA
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VRSTE PROMETNIH MODELA

Primjena razliCitih simulacijskih prometnih modela mora se razmatrati u
kontekstu vremenskih i prostornih dosega. Odredeni simulacijski modeli
razvijeni su za odredene vrste prometnih analiza i namijenjeni su donosSenju
odluka koje se razlikuju u vremenskim i prostornim koordinatama.

PROMETNI MODELI

l/ Y i
MAKROSKOPSKI MEZOSKOPSKI MIKROSIMULACIJSKI
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VRSTE PROMETNIH MODELA
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VRSTE PROMETNIH MODELA

Makroskopski prometni modeli modeliraju prometni tok kao fluid koji se
ponasa u skladu sa zakonitostima kontinuuma.

Mezoskopski modeli inkorporiraju modeliranje kretanja pojedinacnih vozila,
ali operativne karakteristike, kao sto su npr. vremenski gubitci modeliraju se
sukladno zakonitostima makoroskopskog modeliranja kroz odnos brzine i
gustoce prometnog toka.

Makroskopski | mezoskopski modeli zahtijevaju manje ulaznih podataka i
sami alati angaziraju manje memorijskih kompjuterskih resursa, pa su
pogodni za modeliranje vecCih prometnih mreza.
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VRSTE PROMETNIH MODELA

Zatvorenom kibernetiCkom sustavu vozac-vozilo-okolina koji funkcionira
preko povratne sprege u realnosti, najvise se priblizilo upravo
mikrosimulacijskim modelima.

Mikrosimulacijski modeli modeliraju stohastiCku prirodu prometnog toka na
multimodalnoj razini — osobno vozilo — teretno vozilo — vozilo javnog
prijevoza — biciklist —pjesak, kroz detaljno modeliranje kretanja svakog
pojedinog entiteta.

SIMULACIJE PROMETA U GRADSKOJ MREZI  www.gfos.hr



! = GRADEVINSKI FAKULTET OSIJEK

FACULTY OF CIVIL ENGINEERING PREDAVANJA

VRSTE PROMETNIH MODELA

planiranje (t)
Vremenski | prostorni dosezi simulacijskin modela
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VRSTE PROMETNIH MODELA

OSNOVNI PARAMETRI PROMETNOG TOKA

(1) protok, q [voz/h], [pj/h]

(2) gustocCa prometnog toka, g [voz/km], [pj/m2]

(3) brzina prometnog toka, v [km/h], [m/s]

(4) vrijeme putovanja vozila u toku, t [h]

(5) vremenski i prostorni interval slijedenja vozila u toku, ht [s/voz] i hp
[m/voz]

(6) Prostorne i vremenske praznine izmedu vozila (gap-ovi), gp [m/voz] i
[s/voz]

Makroskopski parametri (1 - 3)
Mikroskopski parametri (5 — 6)
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MAKROSKOPSKI MODELI
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PREDAVANJA

MAKROSKOPSKI MODELI

NACIN MJERENJA PARAMETARA
PROSTOR — VRIJEME DIJAGRAM

Mjerenje u fiksnom trenutku (dt)
&
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MAKROSKOPSKI MODELI
NACIN MJERENJA PARAMETARA

_ _ _ PROSTOR - VRIJEME DIJAGRAM
*Rt korespondira s mjerenjem u

jednoj fiksnoj lokaciji dx tijekom

odredenog vremenskog perioda Tmp ' ‘// / / //Zt // / /

(npr. putem induktivne petlje) {
' d
*Rs korespondira s mjerenjem u =
jednom vremenskom trenutku dt, na L »
odredenoj duljini ceste (npr. aero o
snimka) e
1] ' [

,////]
/e 1 TL]

d t Tow

N\ \\\\

i _E--.\‘\\\F\\ \

*Rt,s korespondira s mjerenjem
prostora (npr. video kamera)
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MAKROSKOPSKI MODELI
NACIN MJERENJA PARAMETARA

PROSTOR - VRIJEME DIJAGRAM ZA SEMAFORIZIRANO RASKRIZJE
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time
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MAKROSKOPSKI MODELI

= Prometno opterecenje, intenzitet toka Q, g
= Brzina-v
= Gustoca-d

PROTOK je koli€ina (broj) prometnih entiteta (vozila/pjeSaka/)
koji protjeCu kroz jedinicu povrsine/prolaze kroz zadani
presjek prometnice u jedinici vremena (najcesce jednog sata).

Prometno opterecenje — PGDP, PDP, promet vrSnog sata...
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MAKROSKOPSKI MODELI
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MAKROSKOPSKI MODELI

Kod definiranja prosjecne brzine prometnog toka moguca su
dva pristupa:

Srednja Srednja vrijednost izmjerenih brzina svih vozila koja su prosla
vremenska brzina odredenim presjekom prometnice u promatranom
vremenskom intervalu

v =SUM (s/t)/n

Srednja prostorna Omjer duljine dionice i prosjeCnog vremena putovanja svih
brzina vozila u promatranom vremenskom intervalu

v =s/(SUM(ti)/n) = ns/SUM(ti)
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* Vremenski-srednja brzina -

P I X |

S |/
i DA Rl {1
AT |

-

[

- —-

e e time

* Prostorno-srednja brzina

|
Vs T in Promatrana na fiksnoj lokaciju u vremenu T
N =v,
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MAKROSKOPSKI MODELI

GustocCa prometnog toka predstavlja broj vozila na jediniCnoj duljini
traka ili Citavog kolnika (voz/mil, voz/mil/traku, voz/km, voz/km/traku).

Jedini¢na duljina (1 mile ili 1 km)

_ broj vozila po sekciji N

- L goL ) LNlanes
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MAKROSKOPSKI MODELI

ZA MAKROSKOPSKO MODELIRANJE PROMETNI TOK SE
PROMATRA KAO FLUID.

Osnovna (fundamentalna) jednadzba prometnog toka:

q=v*g

prometno opterecenje (tok) = brzina * gustoca
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TEMELJNI DIJAGRAM PROMETNOG TOKA
= (ODNOS TOK — GUSTOCA)
™ «— Brzina slobodnog toka

Max propusna mo¢=
max prometni tok

Brzina pri max propusnoj moci

Nezasicen tok - T Zasiceni ok
: gustoca (g)
O O

Gustoca pri max propusnoj moci Gustoca pri zagusenju
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MAKROSKOPSKI MODELI
DIJAGRAM BRZINA - GUSTOCA

Av V
V=V, —-m=.g v Vi
o V.=V g,

2L
/
\ 4
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MAKROSKOPSKI MODELI
DIJAGRAM PROTOK - GUSTOCA

fa q=V-g

A\

\
\
1

gmnx g
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MAKROSKOPSKI MODELI
DIJAGRAM BRZINA - PROTOK

V 5L= VMA X

\
QLo
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MAKROSKOPSKI MODELI
MAKROSKOPSKI DIJAGRAM PROMETNOG TOKA 3D
q A

Vs
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MAKROSKOPSKI MODELI

PREDAVANJA
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MAKROSKOPSKI MODELI

Modeli prvog reda (Lighthill and Whitham, Richards, LWR)

a v .

op N @ ) Ocuvanje toka

o &

q=ve Osnovna jednadZba toka
V= f ((‘0) Ravnotezna brzina

(npr. Greenshields’ brzina-gusto¢a model)

q tok

V. prostorno-srednja brzina

Q: gustoca

g(x,t):  brzina dolazaka [generation rate]
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MAKROSKOPSKI MODELI

Makroskopski modeli primjenjuju se za prometno planiranje na razini
cjelokupne drzavne mreze, regionalne mreze, mreze odredene urbane

cjeline ili nekog segmenta mreze.

ote; T_Attuale_AM.ver* - [Rete]

DAt modiia Youszza Uste Fn Gakoa Grofio Bete Qomands Btrs et Frestis 2
4a2HR ©-0 W20 |05 ¥R remangsho. v A @D OalSd T || 8D MR
o T — -

Rete | Selezcon | Matics

Sr b i
O ¥ zone

R ¥ comession

Element 615

A BEOME OTE 7 N*
444« o444
clzizizz

giiggig

i

Al
&
B ai

| ®

i
i
:

<
Nt 404 Note Barriees - Canalcchio” Pos. S06856.4197/4154286,3141 Tpo O
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Makroskopski modeli se koriste za: L e S S = W e
* prometno planiranje KPP~ SN
« dugorocCno A @l S0, T " e B d 8
» srednjoro¢no NN\, o A, WA
« kratkoro¢no A e S N S, -7 T

« modeliranje prometne potraznje \« Sl R s

—_— PSR Pk » ¢

« upravljanje podatcima prometne mreze
« optimiranje prometne regulacije

* o0cjenu ucinkovitosti mjera na razini mreze i dr.
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MAKROSKOPSKI MODELI

w B visum

.
»

] .

—

Predstavnik :

PTV VISUM -2 T B AR = o |
(1996, PTV Planung i s e e
Transport Verkehr AG, BN o L, o TOeTE
Njemacka) je

makroskopski prometni

model razvijen za potrebe

prometnog planiranja i — 5

modeliranja.

EYE ON TRAFFIC?
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MAKROSKOPSKI MODELI

SIMULACIJE PROMETA U GRADSKOJ MREZI  www.gfos.hr




! = GRADEVINSKI FAKULTET OSIJEK

FACULTY OF CIVIL ENGINEERING PREDAVANJA

MAKROSKOPSKI MODEL VISUM

Dobra iskustva u primjeni VISUM-a su za:

« strateska prometna planiranja,

e prometna planiranja svih vremenskih dosega,

« planiranja i optimiranja javnog prijevoza putnika,

« optimiranja postojece i planiranje razvoja buduce cestovne
mreze,

« analizu uspjesnosti inzenjerskih mjera rekonstrukcije,
prometne regulacije ili prometnog optimiranja na razini
cjelokupne mreze,

 analizu varijantnih rjesenja i ocjena prometnih i ekoloskih
utjecaja na promatranu prometnu mrezu,

 analizu ekonomske efikasnosti postojecih i planiranih sustava
| mjera na razini mreze i dr.
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PROMETNE ANALIZE | PLANIRANJA

ﬂ *HR O-C-NE0 |[8 QRN SeetGPar.

|'s Overview x o

17 £

[etwor [vatang [simcs] B2 | || 1
4 (B E

-4 ¥ Nodes - A 2|2
[/ ¥ s | e S1e

R, ¥ Comnedors J& ,
Main nodes ; 4 2|2

Main turns N
? NN A A AR
Main zones [ gLV Nz £3 2\=

Temitories ] B &2 =
0D pairs ‘ -
Main OD pairs | ey e
PIT paths ‘ 13160 Wodd [l

||| | < 4|4

m.
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GIS objects
Screenlines ‘v,f’f;,
Countlocations | N
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Toll s§sf§ms e
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=l

W Stop points
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h 4
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2N % 5
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PROMETNE ANALIZE | PLANIRANJA

Izbor svrhe putovanja

e

L : 1
) —_————

weded - __'.-I'-‘:" _’—.:. — - ; . P e —{ oo | ‘
- — * shop ‘ . 1
\ N — ﬁ‘j sznsem Rubberbanding

7 (VA N\ [Desire lines zones
~n ' ! |- [Trips Home-Work

2P NTrips Work-Shopping
-

7 ; ;Tn'ps Shopping-Home
,»\\ =L Ny : 5 - * » 4 ‘-

©]
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MAKROSKOPSKI MODEL VISUM
T Y Ay \—-'

A STRONG TOOL FOR

Planiranje javnog prijevoz

PUBLIC TRANSPORT PLANNING

uo—--—w—wn-.-.--—.—..u-.

LA T
e —
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Menu GRAPHICS - ROUTE SEARCH

Planiranje javnog prijevoza

Analiza javnog prijevoza
na promatranom segmentu | o
mreze. Patametrs:

timetable-based
Stan af |06:00:00
Mode |u oy -
Search parameters
Initialize
Close

PuT

Menu LISTINGS - ROUTE SEARCH

Z¥YISUM Routen Suchen [1)

File Options
[PuT -

Mode| FromObjCat | FromNr || ToObjCat ToNr SLinlD  [NumTS5Z|[NumTZ Fare
PuT ZON 100 Stop 10 Access 0 0 0.00
PuT Stop 10 Stop 40 |BUST 1 F 5 2 3.00
PuT Stop 40 ZON 200 Egress 5 2 3.00
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Multimodalno modeliranje:

- o0sobna vozila,

- teretna vozila,

- vozila javnog gradskog prijevoza,
- pjesaci.

"Transport systems" property sheet
* Transport systems page
* [Insert button
Transport systems I
Transport systems | Modes | Demand segments |

Code | MName | Type | Modes I DSeg_

P T_Car PiT P ®P

L T_HGY PiT L L

B T Bus P“T 0 Z

2 Ral

F T_wWalk link PuTwalk 0O Z

Multl-Modal
< |+
Insett | Modiy Delete |
0K Cancel
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MAKROSKOPSKI MODEL VISUM

|ZBORNICI

Toolbar

Display/Zoom

Processing modes

Network objects

Graphic objects

Filters

g
A

Y

P T —— .

Menu bar

—_—

"

s,_‘i Scroll bars
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w W POIs
£ 'V GIS objects
3 W Screenlines
¥ Count locations
J W Detectors
B‘ Y Stop points
Y Stop areas
Y Stops * ¥ Pois
pP W Systemroutes £V oIS ot
B W Scieenlines
W Lines W Count locations
I ¥ Detectors
P [ ¥ Stop points
7 Stop areas
® ¥ stops d
¢ Quick View
R
Number: 1
No 550081386 ;
FromNodeNo 105223309 | 14
ToNodeNo 105223976
TypeNo 24
TSysSet BUS.CAR HGY
Length 1.334
CapPrT 32000
VOPIT 110
VolehPrT(4P) 33626

|ZBORNICI

* W POIs

&5 W GIS objects

5 W Screenlines

W Count locations

[ ¥ Detectors

P [ ¥ Stop points
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MATRICA IZVORISTE-ODREDISTE (O-D MATRIX)

|zvorisSno-odrediSna matrica prikazuje broj putovanja iz izvorisne u ciljnu
zonu u promatranom vremenu. Moze biti prikazana ukupno ili po pojedinim
modulima prometnog sustava (osobna vozila, vozila javnog prijevoza,
terezna vozila, pjeSaka itd). MoZze biti generirana za sadasnije ili planirano
prometno opterecenije.

Saving 0-D matrix (D_PuT) |
ime f Ii . ~laixi
Tlme UEDDUU *)::lt:: &t saEmw AR MoOD
:‘.e:] Zorws Py 3 2 T 3
Ewlo[ : uw:nq ‘;:-“ vuu‘u nf\qm n.m'u 1 T
i | e -
Y | ‘ e
| [ oL I
[V Random Round i e
.: N Y wn
2 ———
. -l ) _wmn |
Matix  [0-D Matri ~] sasf e Leel o
» | 1 <
Format | ~] 2 —i—1eaw
s | sun
II"IEII_P R — | . i
H " N
i | 19 mil
0-Format | 7
Y-Format ot trovty o A

SIMULACIJE PROMETA U GRADSKOJ MREZI  www.gfos.hr



! = GRADEVINSKI FAKULTET OSIJEK

FACULTY OF CIVIL ENGINEERING PREDAVANJA

MAKROSKOPSKI MODEL VISUM
MATRICA IZVORISTE-ODREDISTE (O-D MATRIX)

N
N

e

| Ed =] ==l =—]
— -—
|I
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MATRICA IZVORISTE-ODREDISTE (O-D MATRIX)

& t_\',"

EL
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) s 1000 a1
VISESLOJNI SUSTAV “Edf Edit Listings Fiter Calculate Graphic Metwork Demand Extras Scripts Window  Help

[DEEE = - #8572 ||EER[Cramten. v|@ABEBMRL
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¢ x ‘ ke i . E /
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Types | Browser|
| R E
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LN e Backoround Objects
P B ¥ Mainn) "
...... T y o ¥ Maintl [aroads.ho | Select background |
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... Communication/Control @ W Mainz] IlUsetie points Tttt Drawing backgrounds according
Error Propagation across . - == G ' Terito topfleft to specified order (top -
layers Horizontal: | 3458447.4163 0.0000 bottom).
& ¥ 0D |
pa 4 e —
Vertical: | 5431629.4054 | | 0.0000 | | Layer
* Y FOIs 1
& ¥ GIS o |Size = Factor * Image size v |
Physical/Roadway

Layer WV Screer] pacor
k0 ¥ Count] Horizontal: | 0.0027
J W Detect] vertical: 0.0050

¥ Stopp§ Rotate

¥ Stopa Finally rotate clockwise by

5
© ¥ soms

P—F W Systen Transparency
H W Lines Transparent:
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Texts
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Delete
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Integracija nekoliko modula unutar alata omogucuje
analiziranje postojeCeg stanja i buduceg stanja sustava.

Moduli uklju€uju modul prometnih zahtjeva, modul mreze i
modul utjecaja mreze.

Modul prometnih zahtjeva sadrzi podatke prometne
potraznje, matricu izvorno-odredisnih putovanja, matricu
korisniCkih izbora, podatke o sustavu javnog prijevoza itd.

Modul mreze sadrzi podatke o prometnoj ponudi, fizickim
karakteristikama prometne mreze, geometriji mreze, sustavu
prometnih pravaca i ¢voriSta, prometnoj regulaciji i dr.

Modul utjecaja mreze analizira i ocjenjuje odnos prometne
ponude i potraznje kroz kriterije transportnih troSkova,
vremenskih gubitaka, utjecaja na okolis i dr.

Land Use Scenario

Population
Economy

Land Use

|

Travel Forecast

Trip Generation

Trip Distribution

Y

Mode Split
Y

Traffic Assignment

:

Reality Check

Transportation
Facility Impacts on
Land Use
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Formiranje modela u Cetiri koraka osnovna koraka:

|.  Model nastajanja putovanja (trip generation)

Il. Model prostorne raspodjele putovanja (trip distribution)

lll. Model raspodjele putovanja po modovima prijevoza (mode choice)
IV. Model mrezne raspodjele putovanja (route assignment)

o Evaluacija/vrednovanje

Trip generation  Trip distribution Mode choice Route choice
e N |
av i’/ LY

L AN

s, ok 2ot a8 > =] .
Potential

Travel demand Transport demand Assigned flows
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Definiranje zona i njihovih granica:

VISUM 64 Bit 12.01-10 - Network: PTV_WiP_KA_RandomColoured.ver* - [Network] B ESECH X
B Eie Edt iew Lists Fiers Calculste Graphics Network Demand Extes Scrigts Window Help =18} %]
ACH®R O -0 HNE0 [DETVE seeccpor. | ARED O QST || D Bl Network
Definira frekventnost I~ -

| Network [ Makang | Matices|

ishodisSta i odredista
svake zone za odredene
svrhe putovanja
temeljem:

» demografskih i

e drustveno-ekonomskih
pokazatelja.

& [)is

~& ¥ Nodes
/ ¥ Links
I Y VTumsi
QO V¥ Zones
N Y ‘Connedtors
[ ¥ Mainnodes
& ¥ Maintums
© ¥ Mainzones

SR (OD ol

L, ¥ PrTpams

O W Tenitories

@ ¥ Main OD pairs

% ¥ POIs

2 ¥ Cisobjects

W ¥ Screenlines

i} ¥ Countlocations

‘ b~ ¥ Detectors

‘ A(i',‘» foli'sys.hems —

o Quick view
& |8 B

Zooes: 1|

3464417.5603

5437059.4107

’
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Definiranje zona i njihovih granica;
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Definiranje mreznih parametara cvorova i poveznica:

3 VISUM 120106 - Network KAver* - [Netwoek)

8 e £t Yiew Lnts e Calcdlate Graphics DNetwerk Demand Egtone Scrigh Wimdow Help
dOHW O -C-INE0 TERR sdacn
- 5K

Q8 @Bti0n

D Mok

o \ N/
Netwok [Matrg [ Mowces) 9
<[ . \ :
Z ¥ Lns

2 ¥ Tums

O ¥ Zones

K, ¥ Conoectors
B ¥ Mamnodes
&V Mantm
@ ¥ Manzooes
O ¥ Temknes
o Y OCDpaws
o Y Man 00 pars
Ly ¥ Pripams

* ¥ PO

& ¥ GiSotieas
N ¥ Sceecsines
14 ¥ Countiecanoms
b ¥ Oetecrors
®  Torsystems

ER ¥ Swoppoits
W Swop aceas

® ¥ swo,

P W Systemrovtes

77 ‘ Road Network

- Karlsruhe -
Lk category
D Morway

o ol

PREDAVANJA
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Analiza udjela razliCitin kategorija vozila:

E

.
5 2
y;

30%
25%
20%
15%
10%

%

Category 1 Category 2 Category 3
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Analiza udjela razliCitih kategorija vozila: -

Amsterma ' 4% 2%, 0% Fre

v . A . Bioao 29% 0% 34 43%
Postotak koristenja razliCitih transportnih Bann S 7%
i Bratislaa 4% % % ok ]
modaliteta za Europske gradove [ = oe X e
| Copenhagen % SE5 1‘93 5%

Cordoba 18% 1% 10 T1%

Cissaldor 11% 5% % 53R

| Frankfurz am MMain 11% THa 0% 45%

| Kilny i% 9%, 2% Sa%

| Bl addrid o8 [ 43 485

EIFTE 12% 0 11 TTh

[ Madnchen 0% B%a 41 41%

| RartTerdam 5% 14% 25 Sah

| Sbockhalm 15% . LE EEL]

| Sevills 13% 1% 15 T1%

Talinn 1% 0% il e oh

Tarnng 12% 3% 5% T

| Valenna 16% 1% 1% aih

| Bari 13% 1% 14% %

Bern 11% 11% 5% ik

Birrningharm 1% 1% 25% 563

| Firenze B% % 21% 5%

| Mapoli 13% D 6% 0%

| Pal=rma 12% 1% g% TE%

|Raira 7% 0% 2% 58%

Zilarich d%y 5% 63% Z5%
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Povezivanje zona s prometnom mrezom:

Connectors |

/\

PrT PuT |

Proportional Proportional

distribution distribution
(Option: by shares) (Option: by shares)

Free distribution
(Option: absolute)

Free distribution
(Option: absolute)

- Connector is net imited by
capacity.

- Impedance for assignm ent
regards the constant travel
time 10 of the connactor
(tCwr is not regarded)

- The demand of a Zone is

distributed to PrT connectors
according ta the cannector
waights PrT

/ ) \.

- Connecter is not limited by
capacity

- Impedance far assignmant
regards the constant run time
t0 of the connector

- The demand of a Zane is
distributed to PuT cennectors
according to hie connector
weights PuT .

Total trips

Each single
OD pair (MPA)

- Assignment re gards

connectors just &s links.

- The capatity of a connector

results frem the demand share
thatis distnbuted to this
connector

- In arder thatthe connector is

loadad during assignmant,
t0 needs o exceed alternative
paths in the network.

- During the internal calculation

anew zone is created for each
relevant PrT connector
[DSegs with atleast asingle
TSys that may use the
cannector)

- Upon these zones_ the

damandfalls that results from
the connector weights PrT.

- Since each zone has only a

single connector, neither t0 nor
tCur 1s regarded for shortest
path search during
assignment

Each single
OD pair (MPA)

- Dwring the mternal calcu lation
anew zone is created for each
relevant PuT connactar
{DSegs with at least a singla
TSys that may use the
connector).

- Upon these zones, the
demand falls that resulls from
the connector weights PuT.
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Povezivanje zona s prometnom mrezom:

[le Scenario mansgement Model transfer file Yoow Lite Fibers Coloulote Hetwork Demand Tgren Sorgts Window Help

ecEHW9-C-ARO T 8 X R Select GPar.. REA@S 0 4 L% 0D N Medeltransiordatel Modifl » 7 = T 1
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[V tiosws -

of W Tum A0 NN aua 3R
o 'MAf # Veruon block
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ﬁ. W Man nodes ST

& ¥ ummwens - 4 Imeted 6 ctiects

& ® MOLEHOBA ~I52925L4)

@ 'V unmnes @ POLELEBS5IILIE 10456)
O ¥ Tomones 5 @ PUULONIOL IS
o ¥ O0pars . o [T TENTTT
& 7 Man 00 pairs + © FNLBILIN0N >PABINE)
(g © FHAII0OWAGING » 1)
b !ﬂ'm - Defeted I obyects

* ¥V POs Torm

E ¥ ot seds o

N ¥ Scaeesne Nodes 193C)

4 ¥ Comticcaons | N Sl groups

b ¥ Osecora W Tages

®  Tonspums Lage

Lares
PR ¥ Stop peints [
Y Swp wess Segnal groups 10 Lame tuem

O - S Crovematis
o Quack ew

Nhan

Cort 1

" 90169508

TromNoseNe U6

ToNodeNo 10402

Typater »

TinSe CH

Logh 1210

CaphhT 000

ot 100m S

VoV m A

VP, TiAP)
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Kreiranje OD matrice:
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Odredivanje vremenskih serija:

[ PTV Visum 64 Bit 14.00-00° - Network: ver_Dem_4-step_Resultver* - [Timetable (tabular)] (C=Srof™ X
: File Edit View Lists Filters Calculate Graphics Network Demand Scripts Window Help Timetable (tabular)

2 PHW OO 3B B B Timetable (tabular) O0=T
itHriperles /s iNERI0DNeE@E@irirlsesi"HBREEHEE S

Trotha - Cotnk: 101 =
Nordbad No 587 588 589 2%7 5% 2%8 591 2369 592 27 593 27 59 291 595
Z00 | | Name 1827549 B27>50 B27>51 T10>1 B827>52 T10>2 82753 T10>3 B27>54 TI0>4 82755 T10>5 827556 T10>25 B27>57 1052
200 | | Jf uneName 827 827 827 10 827 10 827 10 827 10 827 0 827 10 827 T10
Hegelstrasse | DrectionCode < < < > < > < > < > < > < > < >
Redeck Concatenate: VehloumeySections \ValdDays| tagl tagl tagl. tagl tagl tagl tagl tagl tagl tagl tagl. tagl tagl. tagl. tagl tag. |z
Wily-Lohmann-Str FromStopPoint\Code | Ran Plat Ran Plat Ran Plat Trotha Ran Plat Trotha Ran Plat Trotha Ran Plat Trotha Ran Plat Trotha Ran Plat Trotha Ran Plat Trotha
SUeNitor Dep | 04:36:00 0451:00 05:06:00 05:17.00 05:21:00 053200 053600 05:47:00 0551:00 06:0200 06:06.00 06:17.00 062100 06:3200 06:36.00
:’(‘:ﬁzﬁ’fm ol | 051800 053300 054800 06:08:00 06:03:00 06:23:00 06:18:00 06:38:00 06:33:00 065300 06:48:00 07:08:00 07:03:00 07:19.00 07:18:00
Beriner Bruecke ToStopPoint\Code Stior Sttor Sttor Schko Sttor Schko Sttor Schko Sttor Schko Sttor Schko Sttor Bh Sttor Bh
Fritz-Hoffmann Stras Operatorlio |2 2 2 1 2 1 2 1 2 1 2 1 2 1 2 1
Schule Diemitz Count:VehloumeySections 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i
Apoldaer Strasse < il : »
Edgar-Andr.-Strasse ![3 Vehide journey sections
Dautzsch
Rapsweg Count: 101 -
Lupinenweg VehCombNo 1 1 1 3 1 3 1 3 1 3 1 3 1 3 1 3
Zwickauer Strasse VaidDaysNo Ikl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Krchbidk VehCombNo 1 1 1 3 1 3 1 3 1 3 1 3 1 3 1 3
Schule Reideburg e - n . : : : : : n : : < 5 5 : . -
Crhnnnnawity 7 m | 2
<l » - - —
Items © Vehide journeys Vehide journey sections
i Line selection
| Stopsequence ObjNo ObiCode ObiName | | | -
Arvals | @ |Ar Q A Q A Q A Q A Q A Q A Q A Q |Ar Q A Q A Q A Q A Q A Q |Ar Q
Departures Dep. Dep Dep Dep Dep. Dep Dep. Dep Dep Dep Dep Dep Dep Dep Dep
424 Kond Krondod 04:51:00 05.06:00 0521:00 053600 0551:00 06:06:00 0621:00 06:36.00 06:51:00
423 Kobw. Kaethe Kol 04:49.00 05:04:00 0519.00 05:34:00 0549.00 06:04:00 06:19.00 06:34:00 06:49:00
422 Schoel A-Schneider-§ 04:47:00 050200 05:17.00 053200 05:47.00 06:0200 06:17:00 06:3200 06:47:00
E- Al matiices 68 Buesch  Bueschdod | | I | I | I | I | I | I | I | I | I
2 D"';‘"" Msthces 72 RASch Fiete-Schuize- 04:45:00 05:00:00 05:15:00 05:30.00 054500 06:00.00 06:15.00 06:30.00 06:45.00
= :’";;:‘:;ﬁm 76 Grenz Grenzstrasse § 04:43.00 § 045800 § 051300 § 052800 § 054300 § 05:58.00 § 06:13.00 § 062800 § 06:43.00
& Skim matrices 73 Ecke Ecke-Freat - 04:41:00 04:56.00 05:11:00 052600 0541:00 0556:00 06:11:00 06:26:00 06:41:00
£ Zone matrices 2 Unive Universtaetski 05:33.00 055400 06:09.00 06:24:00 06:39.00 06:54:00
@& Data matrices 607 Haupt Halle-Hauptbal 05:40.00 055500 06:10:00 06:25:00 06:40.00 06:55:00 r
607 Haupt Halle-Hauptbal 05:41:00 0556:00 06:11:00 06:26:00 06:41:00 06:56:00 i
- 713 HBFWest  Reb-Pl/Sued | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 |
iN|mB2H 28 Hoehe Plaemneoehd | ] | I | I | @ el | I | @ s | I | @ oo | 1| @ szl | | @ o0 | I | @ o500 | | @ U
332 Tums Tumstasse | | 1 | | | 1 | 1 | 1 | 1 | 1 | 1 | 1
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10 RnPat  RomischerPd ) 043600 @ 045100| @ 050600 Q 2100 Q 0530 Q 055100 Q 050600 Q 062100 Q 06360
30 Luthe Lutherstrasse 05:47.00 06:0200 06:17:00 06:3200 06:47:00 07:0200
31 Hutten Huttensirasse g 0549.00 g 06:04.00 3 06:19.00 3 06:34:00 g 06:49.00 g 07:04:00 3 5
o i J y

2 Quick view (Matrices) X
Stop: Select by mouse-click.

Timetable (tabular) X
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Definiranje izlaznih parametara:
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D f. . . . I . h t . Edit graphic parameters
efiniranje 1Zlaznin parametara. v, ]
Class limits [ TR ]
Distribution of dass limits [qu.l'cﬁstant V] [ Edit colors ] P
Edit classification: Change colors L - . - ﬂ
Class limits Color settings: Point object Color settings: Polygon
|| Text color from color ramp Polygon fill color from color ramp
Distribution of class lmits Equidistant v : S
(@) Frame color from color ramp (") Margin color from color ramp
Number of dasses 11 —e Decimal places 0 Frame color constant Ij () Margin color constant
' Frame color unchanged (@ Margin color unchanged
— | e—
1 Reset to standard color ramp
T2 - % Invert color ramp
I:_] P Create qualitative scale for current number of classes
4
- i Set transparency for all colors
Eﬁﬂl 33' EEI fl %l @l D@l - r Set color gradient for all sections
- - Set constant color for all sections |
1 | 2 | 3 = \
Draw [ -
BarType Standard bars Standard bars Standard bars - -
ScaleAttrlD Volume PrT [veh] (AP) | Volume flow bundle (PrT) | FlowBundle Volume Percentage | - |
Negative ScaleAttrlD
RelatedBar 2: Volume flow bundle (Pr 1: Volume PrT [veh] (AP) -
ScaleMaxWidth 6.00 6.00 0.00
UseAutoScale O
ScaleMinValue 0.00 0.00 0.00
ScaleMaxValue 100.00 1907.57 1.00
AutoScaleFactor 1.00 1.00 1.00
MinValNet 0 0 0.00
MaxValNet 1908 1450 1.00
Filling I I
ShowValue m} o ] [ Cancel
ShowUnit O O O
ShowTitle O
ScaleMaxWidth 6.00 6.00 0.00
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Mezoskopski modeli inkorporiraju modeliranje kretanja pojedinacnih
vozila, ali operativhe karakteristike, kao sto su npr. vremenski gubitci
modeliraju se sukladno zakonitostima makoroskopskog modeliranja
kroz odnos brzine i gustoCe prometnog toka.
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Australian Road Research Bord je u okviru prometnih istrazivanja
sredinom osamdesetih (1984) razvio alat za projektiranje i ocjenu
projektnih rjeSenja raskrizja pod nazivom Signalised and Unsignalised
Intersection Design and Research Aid (SIDRA).

aaSIDRA je namijenjena:

* raskrizjima sa svjetlosnom prometnom signalizacijom,

e Kkruznim raskrizjima,

« klasiCnim raskrizjima u kojima je pravo prvenstva regulirano
prometnim znakovima,

» raskrizjima u kojima nema prometnih znakova.
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aaSIDRA je analitiCki alat baziran na teorijskim postavkama prihvatljivih
vremenskih praznina, koje razvija Troutbeck (1989, 1992), Akcelik i Troutbeck
(1992), ali istovremeno uzima u obzir utjecaj geometrijskih elemenata na

operativne karakteristike raskrizja.

Q MNETWORK CONFIGURATION - 4-5ite Closed Metwork

SITES

B User Guide Example

? &-lzgRoundabout SE-MW
Nepean - Metering Signals
f Giveway 3-way 4-Lane Major
l upd4b

I updsa

l Bike Lanes

V Mickleham Rou

ﬁ Mickleham Rou Metering
7 _an

SITES IN NETWORK

n User Guide Example

V 6-lzgRoundabout SE-NW
ﬁ Nepean - Metering Signals
N/ Giveway 3-way 4-Lane Major

LEGEND: Connections
Il Number of lanes do not maich
I Approach Distance values differ
Hl Connection OK

No connection

-

NETWORK CONFIGURATION
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Prihvatljive vremenske praznine je povezana sa vremenom reakcije vozaca.

aaSIDRA inkorporira promjenjive parametre u modeliranje kapaciteta kao Sto
su zavisnost kapaciteta raskrizja od:

« karakteristika voznog parka i duzine vozila,

» vremenskih uvjeta i uvjeta vidljivosti,

« pritiska prometne guzve na psihu vozaca,

* broja vozaCa sa produzenim vremenom reakcije (stariji vozaci, vozaci koji
prvi put ili rijetko nailaze na slozenu prometnu situaciju, vozaci iz manjih
mjesta i dr.),

» rafalno prometno opterecenje generirano semaforiziranim raskrizjem ispred
promatranog,

* neujednaceno prometno opterecenje po pristupnim pravcima itd.
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Formiranje mreze — prometni tokovi

! MNetwork Flows Elﬂlg
Select Movement Class
Display Data for | All Movement Classes ~
Select Flow Direction
To view Metwork Flo rmow connecling two sites in the direction you want to view. The selected armrow will tum green. Then click OK
. ; _
- - 104 ‘ - 107 -
G1 —]| — —
N — N
T T\ AN )1
l di v (2 dab v Giveway Y.
\\.\ ///
& 4
\1 ﬁl
| 1 ! ||
N !
PN
. K
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Formiranje mreze — stupanj zasicenja

B B 3 B & & & [ |Image Gallery project_Std - SIDRA INTERSECTION 6.0 NETWORK =6
79 Site Network Options Licensing H] @
¢ - ] EMove Up 5 A i i
O (¢ (& = & s = % e
== 7 = EAMove Down — — — —= == —
Process Layout Add  Clone Import Settings Input Network  Network  Arrival Network
¥ B Delete Summary Report = Summary Displays~ Flows ~ Flows
Network Network Setup Data Summary Network Output
&5l NetDisp Deg Satn - 4-Site Closed Network [N] &
NETWORKS -

56 4-5te Closed Network @~ DEGREE OF SATURATION
Ratio of Demand Volume to Capacity (v/c ratio)

@0 2-Site Network &% Network: 4-Site Closed Network

Q¢ 4-Site Network

Selected Network:
0 4-Site Closed Network

NETWORK INPUT
[E] Network Data

[(B) Network Timing
[38 Configuration

SITES IN NETWORK

B User Guide Example @ -
&’ 6-legRoundabout SE-NW

‘% Nepean - Metering Signals

v Giveway 3-way 4-Lane Major -
SITE OUTPUT FOR NETWORK
Detailed Output
Intersection Summary
Movement Summary

Lane Summary

Lane Flows

[ —
M incec [<061 [06-071 [07-08] [08-09] [08-101 [>10]
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Formiranje mreze — raspodjela brzina

B NetDisp Speed Eff - 3-Site Network [N] [

SPEED EFFICIENCY
Ratio of Average Travel Speed to Desired Speed for the Approach
00 Network: 3-Site Network

== N N
[08-10] [02-0%8] [07-02] [05-07] [02-05] [0-03] Continuous
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Formiranje mreze — geometrija

‘ LAMNE GEOMETRY - Mickleham Roundabout
| Lane Configuration | Lane Disciplines |
Approach Selector Lane Editor
W NE 2
MorthWest Approach Lane 1 + App Lane l:
5

Mickleham Rd North Lane Di5:ip|ine5
Legend: Lane Editor FulHL ength Lane |
[0 Approach Lane From NorthWest to Exit: NE NwW
B Exit Lane
M Selected Lane/lsland 4.' r
[ Strip Island/Short Lane ﬁ
* Selected Movement Class L2 R1 u

W W w
™ Other Movement Class

Light Vehicles (LV) > | [ B |

Show Lane Disciplines by Heavy Vehidles (HV) 3 7 7

Al Mavement Claszes
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I Phase Sequence - User Guide Example US Optimiranje Svjetlosne Signalizacije

PHASE SEQUENCE

B site: User Guide Example US
Four-way intersection with varying number of lanes and a slip lane (Signals)

Signals - Pretimed

Sequence Name : Lead-lag turn

Movement Class: All Movement Classes

Phase A Phase B Phase C Phase ¥

J|L J|L JIL J|L
— — — L

-1|E| ';['._' -:Ii| '!I'._' -'llil '!l'._' ?]il 'j[b

i B i N i N i N
— — — A
lr 1r qr 0r
AT

s Mormal Movement sl Permitted/Opposed

s Slip/Bypass-Lane Movement s} Cpposzed Slip/Bypass-Lane

sl  Stopped Movement g====] Tum On Red

=== Other Movement Class Running E===x] Other Movement Class Stopped

mmmesd  Mixed Running & Stopped Movement Classes
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Senzitivha analiza aaSIDRA modela omogucuje optimizaciju geometrijskih
elemenata raskrizja prema kriterijima kapaciteta i operativnih karakteristika.

PREDAVANJA

B B @G 5o (5 | Image Gallery projects US - SIDRAINTERSECTION 6.0 NETWORK

=3 2 |

Site

PROJECT: Image Gallery proje

SITES

File Site Metwork Qptions Lizensing

o+ 0 V

:ss Layout Sg Is  Roun dbwl Sg

Fl«ﬂay Pedestrians

Add New Site

i Layout - usuda 2

T M A =

Clone Convert Impert

&

Site Functions

EMave Up ] Input Repart

[EIMove Down | fly Movement IDs +

R Delete B Phase Sequence =
Data Summary

[ input Comparisan
n Input Valumes
k Demand Flows ~

m Delay (Control) - usuda [

|zlazni rezultatr ©

T Rou Dismond Interch... & =

SITE LAYOUT

DELAY (CONTROL)

foverage control deday per vehicle, or average pedestrian delay (seconds]
T site: usuda

Wintkanog Exsmple 4
Roundsbout
Sensthvity Analysis (Criticsl Gap & Folcow-up Headway): Results for Farsmeter Scale = 920 %

F site: usuda

Winrkshop Example 4
Rewrdabaut

¥ Rou Diamend Interch E &4
l usubia =]
v usuda
Selected Site:
v wsuda L

SITE INFUT

Al Movement Classes.

ol Intersection

B Movement Definitions
1 Lane Gearmetry

H Lane Data

% Roundabouts

Do, Demand & Sensitivity
B= Model Settings

!

1
LN
a
RoadName

SITE QUTPUT

E Detailed Output
Intersection Summary

E Movement Summary

ﬂ] Lane Summary

D Lane Flows

D LOS Summary
[ Graphs Cruge Tosedny. 12 Seuary 2014 25T P
SDAA NTEREECTICN £.017.4808

Project ERSECTICN
m Clelarysl o toe) BT SIZAA SOLTIONS, NETWORK | 1RC
m Degree of Saturation

Faatiams

CEPYANO KOOI Al s ecctom P GO0 A

INTERS

T _ VR0

Dol sede meelma‘.«wa
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B Metwork Layout - 3-Site Network [N] [ B2 Network Summary - 3-Site Network [N] & l
- . -
NETWORK LAYOUT NETWORK SUMMARY
3 Network: 3.-Site Network i Network: 3-Site Network
Mawr Netwaork Mew Metwork
Metwork Model Accuracy Level (vanations in final lzne degrees of saturationy: 0.0 % to 0.0 %
Metwork Level of Service (LOS)
Travel Time Index
Speed Eficiency
Congestion Coefficient
Travel Speed 20.2 mgh 1.5 mgh 18,4 mph
Travel Distance (Tota’) 28874 veh-mih 1.2 pad-mih  3452.1 pers-
§ Travel Time (Total) 1422 ven-hih 7.7 pad-i'h 178.2 pers-
— — Travel Distance (Average) 1832 f1 138 ft 1344 £
Travel Time (Average) 853 sec 1758 secimi B3.2 sec 849 sec
1t 1t & Idling Time (Average) 221 sac 804 secmi 3281 %
v Running Time (Average) 43.2 sec 1182 secimi B519 %
V- s Deesired Speed 40.0 mgh
i A L e ~ Desired Trig Time 320 sec 0.0 secimi
— - @ f Y . — — Travel Delay 232.4 sec 850 secimi 48.60 %
G1 — | RB6 | — — 107 —
= I = it AN v =t = = Demand Flows (Total} 7475 veh/n 435 padh 0384 pers:
Y g \ e i Ny v Armrival Flows (Total) 7535 veh/n 438 pedih 8324 pers:
3 . \ Persant Heavy Venicies (Demand) 52 %
A | Percent Heavy Vehicles [Arival) 5.2 %
1 IT <\\\>/ l [T L ’T Degree of Saturation 1.372
- - — Contrel Delay (Total) §1.78 ven-hih 2.34 ped-h'h T7.60 pers-
— _— E— Contral Delay [Average) 28.4 sec 318 sec 28.4 sec
' User Guide Faa Y angren ‘. SC_FWmajor Control Delay (Worst Lana) 2B0.5 sec
‘Control Delay (Worst Movement) 280.5 sec 26.8 sec 280.5 sec
Geometric Delay (Average) 0.0 sac
Stap-Line Delay [Average) 282 e
Queue Storage Rato (Wars: Lane) 0.42
Total Effective Staps. 5577 veh/n 235 padh TO5T pers:
Effective Stop Rate 0.71 perveh 1.8 permi 0.54 perpad 0.71 perg
Propontion Queuved n.ag 0.54 ]
Ferformance Index 321.2 8.7 2409
Cost (Total) 223848 3h 0.78 Smi T0.38 &h 2308.85 B'h
Fuel Consumption (Total) £7.8 gel'h 0.031 gal'mi
Fuel Ecanomy 2.7 mpa
Carbon Dioxide (Total) T84.8 kg'h 2737 gimi
Hydrocarbons (Total) 0.352 kgh 0123 gimi
‘Carbon Manoxide (Total) 2.438 kgh 0.968 g/mi
RO (Total) 1531 kgh 0.581 gimi
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Metwork Level of Sarvice (LDS) Mathod: HCM 2010
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